Introduction
Studies on the salt effect on the activity coefficient of polar nonelectrolytes revealed that nitrobenzoic acids U, 2) and acid terephthalic esters (3) behave differently from other acidic nonelectrolytes (4) (5) (6) (7) . They were salted-in by many of the electrolytes. K 2 S0 4 showed more salting-in than other electrolytes. In none of these cases was the Setschenow equation (8) found to be valid over the entire concentration range. These observations led us to investigate the salt effect on the activity coefficient of 2-and 4-aminobenzoic acids in water. The following electrolytes were employed: KCI, KEr, Kl, KNO J , K 2S04 , MgSO. lo and tetramethylammonium chloride (TMACl). The Setschenow parameter (Ks) and the thermodynamic parameters of transfer (6. t rH and 6.(,8) of the solute from water to aqueous salt solution have been computed from solubility measurement at various temperatures.
Experimental Section
All of the salts employed were of AR grade. 2-Ami· nobenzoic acid (KL England) mp 145-147 QC <lit. (9) mp 147 QC) and 4-aminobenzoic acid (KL England) mp 187-189 'C (lit (9) mp 188 QC) were employed as such. Solutions were prepared in water (conductivity = 7.6 x 10-4 S cm"). Solubility (at constant temperature (±0.02 QC) maintained by an EK 51 Haake bath system) was determined using a Hitachi 200-20 UV -visible spectrophotometer. The solute with salt solution in a boiling tube (fitted with a mercury seal apparatus to minimize the loss due to evaporation) was shaken with a locally fabricated shaking machine to attain equilibrium. The solubility was determined at 20, 25, 35, 40 QC for salt concentration from 0.05 to 0.35 mol dm-3 . The results were reproducible within an error 0.5%. The probable error (10) in 6. t r H is 0.02 kJ mol-I, while that in 6. t ,s is 0.1 J K-I rnol". The data are given in Table 1 .
Ks was determined using the equation
C. alt where S and So are the solubility of the solute in the presence and absence of salt. The values are given in Table   2 . The 6. t r H and 6 l rS of 1 mol of solute from water to salt solution (0.1 mol dmt ') at 25°C are also given in Table 2 .
Results and Discussion
Salts of KCI, KEr, and Kl salted-out the solutes. obeying the Setschenow equation with initial salting-in. KNO J salted-out the solutes over the entire concentration range. When an electrolyte is added to an aqueous solution of the 0021-9568/95/1740-0415$09.00/0 a nonelectrolyte, the increase in internal pressure resulting from ion-water interaction compresses the water molecules and squeezes the solutes out. The effect of the salt on the activity coefficient of the solute is determined by the extent to which the water structure is compacted or loosened. This in turn depends on the relative size of the ion and water molecules and the charge on the ion. Small ions of high charge will make the water structure more rigid and the entry of solute molecule into solution is obstructed, causing salting-out. The charge.size ratio of the anion is in the order Cl-> Br : > N0 3 -> 1-. Saltingout parameters should decrease in this order, which is observed. The structure breaking action of the ions decreases in the order 1-> Br > NO: l -> Cl". Hence the salting-out pattern should be observed in the opposite direction. The observed salt effect is the result of the two.
Tetramethylammonium chloride salted-in the solutes, obeying the Setschenow equation. Bockris et al. (11) attributed salting-in by the large tetramethylammonium cation to dispersion forces between ions and neutral solute and solvent molecules. Long-McDevitt theory (12) also predicts salting-in by this ion. On the basis of localized hydrolysis model TMA+ is a structure breaker (13) (14) (15) resulting in salting-in.
Sulfates salted-out the solutes, obeying the Setschenow equation. S04 2 -is a powerful structure maker (16) . This will reduce the solubility because the proportion of free water molecules will be reduced. The immobilization of water molecules by the highly charged and compact sulfate ion increases the cohesive energy density, forcing the solute to be squuezed out of the cavity in solution, resulting in salting-out. Since Mg2+ is a powerful structure maker and K+ is a structure breaker, MgS0 4 produces more saltingout than K 2S04 • When the solutes are salted-out by the electrolyte, both enthalpy and entropy of transfer are positive except for the case of sulfates. The values are negative for salting-in. Sulfate ion is a powerful structure maker and has two sites for H-bonding. So the enthalpy of transfer should have contributions from two compensating effects, namely an endothermic component due to the desolvation of sulfate ion and an exothermic component due to the greater H-bonding with the solute molecules; the latter should be dominant, leading to a net negative enthalpy of transfer. The liberated water molecules~hould be under the influence of the strong electric field of sulfate ions, causing a partial ordering and decreasing the entropy of transfer.
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